This paper investigates the development of house prices in Copenhagen in the period 1994-2013, while paying special attention to the heterogeneous impact of the boom and bust periods along the dimensions of housing type (single vs multifamily housing), geography and quality. To allow for price developments that can differ by quality, we use a recently developed generalization of the conventional Muth model that assumes a constant unit price across the quality spectrum. It allows us to separately consider the development of house prices and quality in Copenhagen neighbourhoods. Moreover, we investigate the validity of the common assumption of a constant unit price and reject it decisively. We use detailed housing transaction data for the greater Copenhagen area. We show that the housing boom of the 2000's and the bust that followed hit the lowest quality segments significantly harder than the high quality segments of the housing market.
Introduction
This paper studies the development of the housing market in the Greater Copenhagen Area (GCA) over the period [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] . The focus is on the financial crises that started in 2007 in the US and developed into a worldwide recession that hit Europe particularly hard. Denmark was no exception.
Housing is the most important asset for many households and the housing stock is often the largest asset of a country. 1 The profitability of many businesses is directly tied to the housing market, with real estate agents, banks and the construction industry as the most prominent examples. According to many, house price developments also have a large impact on consumption (see e.g. Piazzesi and Schneider, 2016) . The housing market not only undergoes economic shocks, such as the implication of the financial crisis for the availability of mortgage loans, but plays a role in their transmission in the wider economy. This makes the study of the housing markets interesting from a wider perspective (see Piazzesi and Schneider, 2016; Davis and Van Nieuwerburgh, 2014) .
In the course of the time window we study the GCA, and in particular the city of Copenhagen, transformed from an unattractive and cramped area in the beginning of the 1990's, into the most popular place to live in Denmark 15 years after.
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The massive investment in renovation in the 90's which involved installing bathrooms and toilets in many apartments and tearing down back alley houses strongly improved the attractiveness of the GCA. Moreover, during the 1990's the number of jobs in the service sector in Copenhagen increased by 30%, while the number of manufacturing jobs decreased to half of what it was at the end of the eighties (Bisgaard, 2010) . The bridge to Sweden, across the Sound (Øresundsbroen) opened in 2000 and the Copenhagen Metro (a rapid transit system) serving four municipalities in the GCA opened in three phases between 2002 and 2007. The massive investment in housing in the first decade of 2000's resulted in significant increase in high quality housing that also very likely had a significant impact on housing prices.
1 The households' expenses, assets and debts are to a large degree made up by housing. In Denmark, housing assets accounted for roughly 50 % of household wealth and mortgage backed loans accounted for roughly 75 % of household debt in 2014. 2 See Bisgaard (2010) for a detailed analysis of the evolution of the city of Copenhagen.
There is considerable evidence that various segments of the housing market develop in different ways. Ortalo-Magné and Rady (2006) show that the relaxation of credit constraints associated with a down payment constraint may accelerate the demand for runner-up homes during an economic upswing, which may lead to strong increases in demand and above-average price increases for such houses. show that within an urban area neighborhoods can have significantly different price developments. Piazzesi et al. (2007) argues that a half of the volatility in individual house prices is city-level variation, while one quarter of the individual volatility is aggregate house price variation. This illustrates the importance to understand the variation in the housing price within narrow locations or individual houses. Liu et al. (2014) show that during the housing bust of the late 2000s in the US price developments were related to the size of the houses and could differ substantially. All this suggests that it will not be sufficient to describe the development of house prices for the whole area by a single number (a price index) for each period as is common. We analyse diverging house prices using the novel approach developed by Rouwendal and van Duijn (2015) .
The approach we use separates the measurement of quality from that of the price and allows for quality-dependent price development. Taking quality aspects into account when studying the development of the housing price is desirable.
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The housing stock is heterogeneous and since only a small fraction of it is sold at a given point in time, changes in the composition of the sold houses can be misinterpreted as price fluctuations (Hill, 2011). 4 McMillen (2008) argues that changes in the types of houses sold and their location have a significant impact on the apparently higher appreciation rates for relatively high-price houses. The objective of this paper is to develop a deeper understanding of price and quality dispersion on the Copenhagen housing market in recent decades.
Based on the administrative register data on all realized real estate transactions within the GCA for the period 1993-2014, we first construct a one-dimensional measure of house quality and then estimate price indices for a range of different quality segments. We test the validity of 3 Hviid (2017) develops a fundamentals-adjusted house price index for Denmark, which adjusts for evolving income, housing stock, and user costs in order to isolate the effects of a house-price bubble. However, in this index price differences are always proportional to quality differences, which excludes the heterogeneity in price developments among housing segments. 4 The observed transactions at the housing market do not necessarily represent a random sample from the total housing stock.
3 the assumption of a constant unit price using a novel method and reject it decisively. We also show that the financial crisis from 2009 and onwards had a very different impact on the low and high quality housing segments.
The paper is organized as follows. The next section introduces the applied methodology. Section 3 provides information on the data employed; Section 4 presents the empirical results; Section 5 concludes.
Methodology
This section discusses the theory that underlies the empirical work that follows. We first show in sub-section 2.1. that differences in housing prices are related to differences in housing quality for a given market and that the evolution of price differences does not need to be proportional to the evolution of quality differences. Sub-section 2.2 describes the estimation of the price index for different segments of housing market.
A generalization of Muth's model and hedonic analysis
We follow Rouwendal and van Duijn (2015) and assume that house price is a function of the quality of housing H(), and location, s:
where x is vector of housing attributes. is a scalar indicator of quality, expressed as a function of housing characteristics. This one-dimensional quality index orders houses from low to high qualities. Housing quality enters thus the housing price function as a scalar. We assume that the price of a house, P, is a monotone increasing function, F, of the amount of housing service.
The impact of reflects local amenities.
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The constant unit price assumption introduced by Muth (1960) that has become standard in economic analyses of the housing market is imposed by further specifying F as
where Π is the unit price of housing quality. According to this simple model price differences are always proportional to quality differences, which excludes the heterogeneity in price 5 In Muth (1966) housing quality is also expressed as a single number on a one-dimensional axis of quality. Epple et al. (2015) characterize housing units by a one-dimensional ordinal measure of quality.
developments among housing segments that has been demonstrated to be an important aspects of actual housing markets.
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The conventional hedonic approach follows from (2). Adopting a log-linear representation of H implies:
where X k is the k-th of observable characteristics, ξ is the unobservable characteristic and 's are coefficients. Substituting eq. (3) into eq. (2) and taking logs we get the familiar hedonic regression for a given market at a given time:
This model can be easily estimated using e.g. regression techniques. The estimated β coefficients are then the shadow price estimates and the constant term ln Π represents the unit price. The market-specific and time-specific intercepts provide then a housing price index.
The approach adopted here differs from the hedonic in that we do not impose (2), and avoid further specification of the function .
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Apart from this, we stay close to the hedonic approach, and we maintain the loglinear specification (3) for housing quality. The only difference between the approach adopted here and the conventional Muth-approach is that we allow the marginal price of quality ⁄ to be an arbitrary function of and , whereas the conventional approach assumes it is a constant for given .
Estimating the housing price index
Although the deviation from the familiar Muth model proposed here is relatively modest, it implies that we cannot use a specification like (4) to investigate price and quality aspects of housing. We follow Rouwendal and van Duijn (2015) and first estimate the housing service function H as specified in (3) and use the result to estimate F as specified in (1). In what follows we suppress the index s for notational simplicity.
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Equation (1) implies that the ranking of houses based on their prices coincides with the ranking based on quality. If the price of house A is higher than the price of house B it is then, because the housing services of house A are superior to those of house B, formally:
Note that we include the unobserved quality aspects ξ and ξ in the comparison. If we assume that they are iid Extreme Value Type I distributed, we can find an expression for the probability that a particular ranking of houses is observed.
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More specifically, we can use the rank-ordered logit model originally formulated by Beggs et al. (1981) to estimate the parameters of the quality index in (3). These estimates can be used to construct the 'predicted' housing quality:
The next step is to estimate the function in (1). This can be done by any flexible regression method. Since the unobserved quality aspect is missing in the prediction, and may be nonlinear, we use the median regression.
Testing the unit price hypothesis
Since the approach adopted here generalizes a familiar and widely adopted practice, it is interesting to investigate the significance of the generalization. That is, we would like to know if the more involved approach that has just been proposed lead to results that differ significantly from the standard one. To do so, it is important to realize that the second inequality in (5) remains valid if we substitute ∑ β X ξ , , for the expression on both sides of the inequality sign, where . is an monotonically increasing function. This implies that we can only estimate housing services as an ordinal variable. Finding a nonlinear is therefore not sufficient to reject the constant unit price hypothesis. We must impose the more stringent requirement that the estimated function cannot be linearized by a monotonic transformation.
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We start by estimating the relation between our estimated quality measure, , and house prices, :
We estimate the relation in equation (7) with the Conditionally Parametric Quantile Regression (CPAR) framework for a specific quality level over time. For the constant unit price assumption to hold, the return on quality for a specific quality level, , has to be constant over time.
Moreover, the constant unit price assumption states that the return on quality should be the same for all quality levels. This implies that the partial derivative ln P / ln H , so γ, should be constant for different quality levels for the constant unit price assumption to hold. 
Institutional context, data and descriptives

The housing market in the Great Copenhagen Area
Our analysis of the housing price and quality is based on Danish administrative register data on real estate transactions. Housing transactions are most likely influenced by the general economic climate, trends on the real estate market, but also the development of the regulatory framework.
This section provides a short overview of the Great Copenhagen Area's real estate market as well as the most important regulatory factors that might affect housing sector.
The Danish housing sector is regulated through a number of measures including rent controls, real estate and land taxes, deductible interest payments, housing allowances and the provision of social housing. The degree of regulation differs by market segment (owneroccupied, privately rented and social housing). The owner-occupied housing sector is the least regulated (Erlandsen et al., 2006) .
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However, regulations in the rental sector affect indubitably the owner-occupied housing sector as well. For instance, rigidities on the market for rental housing due to the rent controls and the presence of social housing have very likely a significant 7 spillover effect on segments of the owner-occupied housing market that are substitues for rental housing.
The wide-ranging regulation of the housing sector originates from the years immediately after WW2, when the Danish government reacted to shortages of dwellings by introducing strict rent controls and by subsidizing all kinds of housing construction. In later years, and especially after the oil crises in the 1970s, the housing sector has gradually become somewhat more liberalized. The development of housing policy was driven by changing political priorities of governments (e.g. expansions of social housing) and reactions to global economic trends.
12 However, the current degree of regulation is still very high and although the owneroccupied housing sector is least regulated, it is still strongly affected by the high degree of regulation in the social rental sector. For example, in a situation of the excess demand on the housing market the housing price will not react optimally to price pressure due to the rent regulations. More importantly, excess demand will divert the price pressure almost exclusively on the less regulated segments of the market, i.e. the owner-occupied housing sector. As a result, while rent control is successful at smoothing price developments for accommodation in the regulated part of the housing stock, it might increase price volatility in the less regulated parts of the market, in particular those that offer close substitutes. 12 For a more exhaustive review of the history of the regulations see Vestergaard (2007) . 13 Munch and Svarer (2002) show that on average households in Denmark stayed six years longer in dwellings belonging to the 10% most regulated housing stock in the private rental sector as compared with households renting dwellings of the 10% least regulated part of the housing stock. 14 According to Skaarup and Bødker (2010) the price increases until 2004 were completely justified by improving economic fundamentals. While fundamentals continued to improve after 2004, they improved not as fast as to justify the increased speed at which prices were rising in the following two years. 
Sample selections and descriptives
9
The administrative register data on realized real estate transactions, i.e. information on the price paid for specific dwellings, for the period 1994-2013, that we use here is of high quality relative to information reported by real estate agents or self-reported estimates of owner occupiers in census data (see e.g. Kiel, 2000 and Bajari and Kahn, 2005) that are often used in empirical housing market research.
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The focus is on the GCA. By restricting the analysis to single metropolitan area, we avoid the potentially confounding effect that interregional differences in productivity, wage and urban amenities can have through their influence on the spatial equilibrium (Roback, 1982; Kahn, 1995) . The metropolitan area of Copenhagen can be considered to be one integrated labor market and one integrated housing market. 16 We also restrict our focus to so-called arm's length (non-family) sales where the buyer acts as private individual (non-enterprise).
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Moreover we distinguish between multifamily houses and single-family houses and carry out separate analyses for both segments of the market.
We remove dwellings sold at a price above 9 M DKK (2013 prices) as they are assumed to be outliers. This relatively high cut-off threshold for expensive dwellings is chosen since high prices can also carry valuable information. The final sample includes 249,524 realized real estate transactions. Figure 2 shows the average sales prices from our sample (before removing the 9+ M sales) and macro figures provided by Statistics Denmark. The pictured price indices are more or less identical. This is important because we base our results up against a "naive" median price index. From this point on the average sales prices will not add up to the macro figures due to the removal our 9+ M sales, but because we focus on median prices, it will not make a difference for our conclusions.
Figure 2: Computed house price index and the price statistics from Statistics Denmark
15 Several studies have analyzed how good homeowners are at estimating the value of their property. Kiel and Zabel (1999) find that errors in homeowners' estimation are on average 5%, but not systematically related to house characteristics. Goodman and Ittner (1992) find larger biases and hence also recommend more caution when using home owner value estimates to estimate hedonic price functions. 16 This assumption is common in the literature. Mulalic et al. (2016) made it for their analysis of the residential choice in the GCA. Epple and Sieg (1999) make this assumption for Boston Metropolitan Area. They all stress the importance of focusing on one metropolitan area only. 17 Taylor (2003) argues that transactions used in a hedonic analysis should be 'arms-length' transactions. Transactions among family members and transactions resulting from foreclosure auctions do not meet this criterion and will hence be excluded from the analysis.
Our data also includes structural dwelling attributes extracted from the Building and Dwelling Register (BBR). These include the size of the housing unit, the number of rooms, number of bathrooms and the age of the building. Additionally, variables describing the roofing material and the type of heating system are available. BBR consists of a wide range of housing characteristics of which we use only a small part. This is because many variable definitions change over the years, hence preventing the construction of a consistent variable for the period we consider. Moreover, some important property attributes are not available in the dataset. In particular, the size of the plot is missing. Although this is of little concern for multifamily housing, for single family housing the size of the garden is an important factor of housing price.
In addition, various factors determining the value of a multifamily housing are unavailable, such as whether the housing unit is facing the street or the courtyard. Our data share these shortcomings with those used in many other studies, but it is important to note that there are potentially important unobserved characteristics. Table 1 shows the descriptive statistics for the dwelling attributes.
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The housing characteristics are fairly dispersed. Single family houses are in general newer and larger.
Furthermore, almost all multifamily houses in the GCA have district heating appliances installed.
Moreover, there is a high degree of variation in almost every quality attribute. This is very useful for the identification of the implicit prices (Sheppard, 1999) . Finally, as will be further explained in the next section, we model urban amenities using area specific dummies. We use 169 areas designed for the purpose of the traffic modelling.
With on average 7500 inhabitants per zone, this grid does not necessarily capture the micro environment around each dwelling, but still offers a reasonably fine-grained subdivision of the GCA.
Empirical results
Measuring housing services
This section reports the results from the rank-ordered (ro) logit procedure. We use these parameter estimates to construct a house specific measure of housing services/quality given in (6). Table 2 shows two set of rologit results for single-family and multifamily housing, respectively. We estimate the two housing types separately to allow for the possibility that price developments in the two segments are significantly different, for instance because multifamily houses are closer substitutes for rental housing than single-family houses. For both single-and multifamily housing we base our estimates on the price rankings of sold dwellings in relatively small areas during limited time periods.
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The intended effect of this procedure is that our measure of housing services refers only to house characteristics, not to local public goods that vary over neighborhoods. In order to interpret the estimated coefficients, we report log-odds with respect to the other parameters.
The two estimations give the same indication in relation to size (bigger is better), age (newer is better), and being listed (listed properties are valued higher). On the other hand, singlefamily housing is valued monotonically higher with age, whereas multifamily houses built before
19 See Map 1 for a map of the geographical areas.
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1900 are valued higher than those built from 1900-1990. This is most likely related to the building styles of multifamily houses. The vast number of 19th century multifamily houses built around the inner ring surrounding the old city center, "Brokvartererne" (areas next to the lakes in the center of Copenhagen), is often of superior quality compared to the 1930s and 1970s apartments built in the near-city suburbs. We can now use the estimated coefficients to construct a one-dimensional measure of house quality based on equation (6). This measure is fundamental to our entire framework. Since the parameters are estimated in a discrete choice setting based on an assumption of monotonicity, the index is ordinal. This means that we can only interpret on the position of a house in the index and not the relative index distance between the houses. Furthermore, as emphasized by Rouwendal and van Duijn (2015) , the index is the one that fits our statistical model best, but any monotone transformation of the index has equal validity. We have also estimated models using a subsample of quarterly data for the 2004-2013 (see Table B .1 in Appendix B). In order to compare the models, we interpret the estimated coefficients as preference weights. We find that the weights are generally the same with the exception of the weights associated with dummies 
The implied distribution and development of housing quality across Copenhagen
In this section, we report the computed quality index and map its distribution over space and time. Figure 3 Frederiksberg). For apartments the picture is roughly the same, the old city center of Copenhagen and Frederiksberg is of higher quality than the inner circle of the inner city "Brokvartererne".
Amager is completely divided between the old working class eastern part and the newly developed areas, "Ørestad", in the western part of the island. For both single-family and multifamily houses, quality is therefore not uniformly distributed across the considered area. The homes in the posh areas in Frederiksberg and northern Copenhagen are of higher quality than in the working-class western parts of the city.
We now estimate the relation in equation (7) using CPAR framework for a specific quality level over time to test the constant unit price assumption. We use normal kernel function.
The choice of kernel bandwidth is central to the local regression (Altman, 1992) and the literature describes appropriate methods for choosing the bandwidth (see e.g. Fan and Gijbels, 1996, and Härdle, 1993) . In the present study we apply the Silverman's rule to choose the bandwidth ( =0.01).
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Figure 4. Estimate of for average quality level, multifamily housing, 1994-2013
The return on quality for a specific quality level, , has to be constant over time for this assumption to hold. This test is conducted by visual inspection, see figure 4 . We see that the return on quality is significantly non-constant across time, and the constant unit price assumption is thereby rejected.
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We also conducted the test of constant unit price assumption proposed by Rouwendal and van Duijn (2015) . The constant unit price assumption is rejected by this test as well, see Appendix D.
Empirical application: the housing market in Copenhagen and the financial crisis
We now apply our constructed local price indices to investigate how the different quality segments have evolved over time. The Greater Copenhagen area has underwent some fundamental changes the last 20 years. By using the local price indices, we can see if these changes have had a uniform impact on the housing market.
We run the CPAR regression with area-dummies. For the unit price test, we looked at differences in logs, but now we are interested in the actual indices. We therefore apply exponential transportation to reach a price index with 1994=100 (we also multiply with 100).
This gives us five local median price indices for single-family houses and apartments that we Glaeser et al. (2008) argue that with durable housing and downward sloping market demand, housing price must fall below pre-boom levels following the collapse of a bubble.
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There are substantial marked differences in the severities of the appreciations and depreciations across the quality segments. For single-family houses, the lower quality segments appreciated more than the mean and higher quality segments from 1994-2006. This aspect was also visible in the unit price test, as the price dispersion of single-family houses decreased in that period. From 2006 on onward, the picture changes and in that period, the higher quality levels generally outperform the lower. For multifamily houses, the story is somewhat different. Very low quality apartments appreciate at a lower rate in almost the entire period, where low quality apartments appreciate at the highest rate of all quality levels from 1994-2006 and underperform hereafter. Mean quality, high quality and very high quality multifamily houses followed roughly the same appreciation trend from 1994-2007, but diverge from 2007-2013. Liu et al. (2014) find the same using home sales data for Phoenix. They show that prices move together across market segments (based on the house size as the stratifying measure) up to the peak of the boom in 2006
and then fell below pre-boom levels. They also find considerable differences in the price changes across different quality segments. 
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We benchmark these indices up against an average and median sales price indices. Table 3 shows the price developments for different quality levels for single-family and multifamily houses. The top half of Table 3 shows the price developments for single-family houses. In all three periods, the price developments for single-family houses exhibit variation across the quality space. In the boom epoch (2004) (2005) (2006) , mean and lower quality houses appreciated more than above quality houses and in the bust period the mean and lower quality houses depreciated more than above mean quality. The very high quality houses increased 35%
in the boom period and fell 9% in the bust period (2006) (2007) (2008) (2009) . In contrast, the mean quality 25 A boom epoch can be a bubble driven by unrealistic buyer expectations of future returns.
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houses appreciated by 59% and fell 26%. Additionally, the recovery (2009-2013) had a very heterogeneous impact on the housing market. Very high quality house prices increased by 11%, mean quality house prices increased by 10% and very low quality houses increased by 5% in the period. There are two fundamental issues with the average and median sales price indices.
Firstly, they mask an underlying heterogeneity. Secondly, they do not account for quality fluctuations. The second issue is very apparent in table 3 since the average sales price index indicate an average appreciation of 61 % in the boom epoch, where all of the local quality indices appreciated by less than 61 %. Additionally, the median sales price index is higher than all of the local price indices in the recovery epoch.
The second half of Table 3 shows price developments for the multi-family house. Here the higher quality houses outperformed the lower quality houses in all three epochs. In the boom period, higher quality multifamily houses appreciated the most, in the bust period higher quality multifamily houses depreciated the least and in the recovery period higher quality multifamily houses appreciated the most. The differences between the price appreciation/deprecation rates are remarkable. For example, the difference in appreciation between very high and very low quality multifamily houses was 21%-points in the boom epoch. Piazzesi and Schneider (2016) show also that relatively cheaper houses experienced a stronger boom-bust compared with 22 houses that are more expensive. 26, 27 This is not different from the empirical evidence based on the US data. Tsatsaronis and Zhu (2014) show that during the 2000s houses in high quality segments of U.S. housing markets appreciated less than low quality segments.
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The average sales price index for multifamily houses is consistently not in line with the local price indices. In the boom period, the absolute deviation between average sales price index and the local is 0-21 %-points across quality, in the bust period the absolute deviation is in the range of 3-16 %-points and in the recovery the absolute deviation is in the range of 2-13 %-points. The average sales price index is by far the most used house price index in Copenhagen.
Our results indicate that for single-family houses as well as multifamily houses, the average sales price index should be interpreted with care.
The evolution of the housing quality and gentrification
Neighborhood effects vary substantially across quality distribution and over time. Figure 6 shows how much more households are willing to pay for an apartment in the city center relative to the suburbs. In the years before the bust period (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) , the "city premium" increased monotony for low quality segment. Finally, figure 7 shows the evolution of the housing price indices for different types of neighborhoods. The focus is on four neighborhood types: i) the historical city center, ii) gentrification areas (areas neighboring to the historical city center), iii) near-city suburbs, and iv) suburbs (Emdrup, Bispebjerg, Utterslev, Brønshøj, Vanløse, Husum, Valby, and Vigerslev). 
Conclusions
This paper investigates whether housing prices for different quality segments move proportionally over time. Our empirical results show that this is not the case. Based on the detailed data for house sales in Copenhagen in the period 1994-2013, we construct price indices for a range of different quality segments. From these indices, we show that average sales price index masks an underlying heterogeneity. This implies that the assumptions leading to the basic use of the hedonic price model on the housing market is violated. This conclusion is in line with the findings of Rouwendal and Duijn (2015) . The empirical results suggest that the financial crisis from 2009 and onwards had a very different impact on the low and high quality housing segments. This difference is most prominent in the market for multifamily houses, where high quality dwellings have consistently seen higher price appreciations and lower price depreciations from 2004 and onwards, leading to higher price dispersion across the entire market. For single-family housing, we find that price fluctuations are highest for lower quality housing and lowest for higher quality housing. We find also that gentrification matters for poorer neighborhoods that are geographically close to highprice neighborhoods.
Our findings contribute to a general conclusion that a single price index, hedonic or simple, is misleading. The quality segment price indices give a clear indication that a major event such as the housing bubble in Denmark did not have a uniform impact on the housing market. These findings are important not only to scholars, but also to policy makers, because they may alter the need for instruments that mitigate the risk of a new housing bubble. Rouwendal and van Duijn (2015) For the constant unit price assumption to hold, log-price differentials across quality levels has to be equal over time in order to additively separate the unit price from the quality level. To test this hypothesis, we use a visual inspection. Figures D.1 .A and D.1.B depict our unit price test for single-family and multifamily houses, respectively. In the graph, the price development for the mean quality is the reference (the zero line). Graphically, this means that, for a given quality level, one can draw a horizontal line kept within the confidence band from 1994-2013. For single-family houses we can clearly reject our hypothesis for very high quality houses, for multifamily houses the hypothesis is rejected for all quality levels. We can thereby reject the hypothesis of a constant unit price. 
B. Additional estimation results
